When organizations merge, information systems (IS) need to be integrated to span the demarcations between the previously independent entities, be to bridge the pre-merger ISs or as new, single IS. Although research stresses the important role played by ISs in support of the combined organizations, there is a paucity of studies on the process of IS integration. Grounded in the practice perspective of knowledge and on the concept of organizational identity, we first propose a conceptual framework that conjectures about effective knowledge sharing processes, boundary objects and the role that boundary spanners are expected to play if they are to be effective. Then, we assess the relational dynamics suggested by our framework in four existing case studies from the academic literature that present rich post-merger IS integration data.
Introduction
Mergers and acquisitions represent a major strategic tool for business growth and market repositioning (Weber & Tarba, 2012) . In line with the literature, we use the term 'merger' hereafter to refer to mergers and acquisitions (Wijnhoven, Spil, Stegwee, & Fa, 2006) . Post-merger integration (PMI) is the process of actual merger value-creation that will hopefully materialize when the organizations are amalgamated (Larsson & Finkelstein, 1999) . Despite the anticipated benefits of a merger, high failure rates have been reported (Yetton, Henningsson, & Bjorn-Andersen, 2013) , which suggests inherent complexities in managing PMI (Mehta & Hirschheim, 2007; Vieru & Rivard, 2014b) and associated challenges that are yet to be fully understood (Vaara & Monin, 2010) .
The literature emphasizes information technology (IT) integration as a critical endeavor of PMI (Wijnhoven et al., 2006; Yetton et al., 2013 ) and a decisive enabler in fostering rapid business integration and full realization of expected benefits (Tanriverdi & Uysal, 2011; Sarrazin & West, 2011) . Some even consider a lack of successful IT integration as one of the main reasons for merger failure (Henningsson & Yetton 2011; Yetton et al., 2013) .
Notwithstanding the value of this literature and its contribution to the advancement of knowledge on IS integration, we notice that most studies have focused on the conditions for successful IS integration, thus neglecting somewhat the IS integration process itself, i.e., "the process that aims at making the changes required to allow the merged organizations to function as a whole" (Mehta & Hirschheim, 2007, p. 145) . Given the numerous issues that arise during PMI, research seeking to expand knowledge on the IS integration process, improve our understanding of the PMI process, identify its key challenges and propose research directions for addressing these challenges is deemed important (Vieru & Rivard, 2014a) . We aim at making these contributions by proposing a theoretical framework focused on the knowledge sharing during IS integration projects.
The PMI literature suggests that integrating information systems is difficult because of the incompatibility of the merging parties' ISs (Mehta & Hirschheim, 2007; Yetton et al., 2013) . In addition to technological difficulties, collaboration and knowledge sharing challenges are likely to emerge since the actors involved abide by different local, social and cultural rules (Empson, 2001) . Extant research on mergers depicts a clear connection between knowledge sharing between the members of merging parties and value creation (e.g., Graebner, 2004) . In parallel, the IS literature recognizes that a major reason for the failure of some ISs to deliver the expected benefits is the lack of effective knowledge sharing among IS project participants (Orlikowski, 2002; Luna-Reyes, Zhang, Gil-Garcia, & Cresswell, 2005) .
Notwithstanding recent research on IS challenges in PMI (Henningsson & Carlsson, 2011; Yetton et al., 2013) , few studies have focused on the challenges associated with cross-boundary knowledge sharing during PMI (Vieru & Rivard, 2014a) . To address this, we engage in theory development and we propose a conceptual framework based on two theoretical foundations-knowledge sharing practices across boundaries and organizational identity-and informed by a typology of PMI approaches (Marks & Mirvis, 2001 ) to answer the following questions:
What key knowledge-sharing challenges are organizations likely to face when they undertake IS integration during PMI? How can these challenges be addressed?
Our choice of knowledge sharing practices across boundaries as a theoretical lens is based on studies that have shown, albeit not in a PMI context, that knowledge sharing during IS projects involving individuals engaged in different practices is both critical and difficult (Luna-Reyes et al., 2005; Levina & Vaast, 2005) . We adopt a practice perspective, which conceptualizes knowledge as an integral part of daily work practices (Carlile, 2002) . Under this perspective, individuals (or agents) who belong to the same field of practice (e.g., a business unit) share a set of work practices and pursue a joint interest (Levina & Vaast, 2005) . Individuals from different practices have different assumptions and interpretations of the organizational context (Brown & Duguid, 2001) . While in general knowledge sharing is a difficult task (Brown, Dennis, Burley, & Arling, 2013; Yuan, Zhao, Liao, & Chi, 2013) , knowledge sharing across the boundaries that separate different practices is even more challenging (Carlile, 2004; Vieru & Rivard, 2014b) .
Our second theoretical lens is organizational identity, which refers to mental representations of how organizational members define themselves as a social group in terms of practices, norms, and values and understand themselves to be different from members of other organizations (Corley & Gioia, 2004) . Research suggests that organizational identity may increase the challenges of knowledge sharing during PMI (Schweizer, 2005; Vieru & Rivard, 2014b) . It suggests that the members of merging organizations may feel that their core organizational values and practices are endangered by the inculcation of a new organizational identity (Langley, Golden-Biddle, Reay, Denis, Lamothe, & Gervais, 2012; Clark, Gioia, Ketchen, & Thomas, 2010) .
Our study offers a theoretical explanation of how a given PMI approach influences the conditions surrounding the IS and conjectures about effective knowledge sharing processes, boundary objects and the role that boundary spanners are expected to play if they are to be effective. It provides "an explanation of how, why, and when things happened, relying on varying views of causality and methods for argumentation" (Gregor, 2006, p. 619) . Engaged in a theory-building effort, we put "less emphasis on the synthesis of prior literature and more emphasis on theoretical development" (Rivard, 2014, p. iv) . Thus, the following two sections briefly describe our theoretical foundations followed by a detailed theorization of the conceptual framework. Finally, we offer conclusions and recommendations for future research.
Theoretical Foundations

Post-Merger Integration Approaches
The literature on PMI considers the choice of integration approach as one of a merger's most important strategic decisions and as a critical determinant of the PMI outcomes (Weber & Tarba, 2012; Yetton et al., 2013; Vieru & Rivard, 2014a) . Researchers have proposed different typologies of PMI approaches (e.g., Haspelagh & Jamison, 1991; Marks & Mirvis, 2001 ) based on the level of integration of merging organizations. We adopt Marks and Mirvis' typology (2001) as it focuses on the level of change in business processes and practices, which is particularly relevant for IS integration. This typology identifies four ideal-type approaches: preservation, absorption, symbiosis, and transformation. Preservation requires minimal change in the merging organizations, as it preserves the demarcation between the merging organizations and keeps intact the strategic capabilities of each merging party. Absorption corresponds to a situation where one organization imposes its work practices, norms and culture on the other parties, while experiencing itself only minimal change. The Symbiotic approach involves a gradual blending of best practices from the merging organizations and a certain degree of change in all merging parties. Under Transformation, organizations are integrated by developing totally new, common practices and culture.
A Practice Perspective on Knowledge Sharing Across Boundaries
In this study we adopt the practice perspective of knowledge, which proved particularly useful when studying collaborative initiatives involving members from different organizations (Suchman, 2002; Levina & Vaast, 2005) , albeit not in a PMI context. This perspective conceptualizes knowledge and practice as being reciprocally constitutive (Orlikowski, 2002; Levina & Vaast, 2005; McIver, Lengnick-Hall, & Ramachandran, 2013) with knowledge being "localized, embedded and invested in practice" (Carlile, 2002, p. 442) . Our study focuses on seven key concepts of the practice perspective: practice, field of practice, boundaries, symbolic capital, knowledge sharing processes, boundary spanners and boundary objects.
The term practice refers to "coordinated activities of individuals and groups in doing their 'real work' as it is informed by a particular organizational or group context" (Cook & Brown, 1999, p. 387) . Within a field of practice, agents are differentiated by their status, which is defined by unequal access to three fundamental types of capital: economic capital (e.g., money), intellectual capital (i.e., expertise) and social capital (resulting from the person's institutionalized relationships of mutual acquaintance) (Bourdieu, 1977) . Agents can convert this capital into a fourth type of capital: symbolic capital, which is associated with the power to classify any of the other resources as valuable (Levina & Vaast, 2005) , including the ability to claim 'authoritative knowledge' (Suchman, 2002) , which refers to knowledge that is taken to be legitimate, that can justify specific actions taken by people engaged in accomplishing a task. Thus, in this viewpoint, assumptions about who holds relevant knowledge often replace the known reality.
Through practice, agents differentiate themselves from agents from other fields. Sustained intra-field collaboration leads to boundaries since different fields of practice usually do not share the same sets of values and interests (Levina & Vaast, 2005) . Knowledge sharing across boundaries will be more or less challenging, depending on the complexity of knowledge at the boundary, which depends on three relational properties: difference, dependence, and novelty (Carlile, 2004) . Difference may exist either in the amount of knowledge accumulated or in the degree of specialization of knowledge within each field of practice. As the difference increases, so does the amount of effort required to share knowledge. The effect of difference, however, is contingent upon the degree of dependence among the fields. Low dependence implies that "difference is of no consequence" (Carlile, 2004, p. 556) . Novelty is an attribute of the circumstances that call for knowledge sharing. When novelty is present, "there is often a lack of common knowledge to adequately share and assess domain specific knowledge at a boundary" (Carlile, 2004, p. 557) .
Given these three properties, a boundary is said to be syntactic when differences and dependencies among practices at the boundary are known. In this case, an effective knowledge-sharing process transfers knowledge across a boundary through the creation and use of shared repositories and taxonomies (Carlile, 2002 ). An increase in novelty-in terms of new agents and/or new requirements-renders "some differences and dependencies unclear or some meanings ambiguous" (Carlile, 2004, p. 558 ). In such a situation, the boundary becomes semantic and the effective knowledge-sharing process is one of transfer followed by a translation, i.e., dealing with interpretive differences by creating shared meaning. A pragmatic boundary emerges when agents have different interests, and political consequences may arise from the differences and dependencies at the boundary (Carlile, 2002) . In this case, transfer and translation will be used for sharing knowledge. To alleviate these consequences, an additional knowledge sharing process is required, one of knowledge transformation, in which individuals "learn, negotiate, and alter the current knowledge and create new knowledge to resolve the consequences identified" (Carlile, 2002, p. 455) . In this situation, effective knowledge sharing requires agents to alter part of their existing knowledge as they engage in a process of knowledge transformation (Carlile, 2004) .
In addition to knowledge sharing processes, boundary objects and boundary spanners (Levina & Vaast, 2005) www.ccsenet.org/ijbm International Journal of Business and Management Vol. 10, No. 11; can contribute to knowledge sharing. Boundary objects are artefacts, such as prototypes and design drawings (Karsten, Lyytinen, Hurskainen, & Koskelainen, 2001 ) and information systems (Schultze & Boland, 2000) that contribute establishing a shared context. Effective boundary objects have three characteristics (Carlile, 2002, pp. 451-452) . When used for knowledge transfer, a boundary object must create "a shared syntax or language for individuals to represent their knowledge." When problem interpretations differ, an effective boundary object should provide "concrete means for individuals to learn about their differences and dependencies across a given boundary." When political consequences are envisioned and negotiation is required, an effective boundary object will foster "a process where individuals can jointly transform their knowledge."
Boundary spanners are agents who perform the role of "knowledge brokers" (Pawlowski & Robey, 2004) or "translators" (Yanow, 2000) , implying that they assess knowledge at the boundary, and select the knowledge they consider pertinent. When boundary spanners are involved in change initiatives across boundaries, such as PMI, they engage in a role of change agent. Their mandate is to reconfigure, if not remove, boundaries for collaborative work to flow efficiently. Boundary spanners may be nominated by management, or may emerge during the process of cross-boundary knowledge sharing. To be effective they must be viewed as legitimate participants in the fields of practice being spanned (Levina & Vaast, 2005) .
Organizational Identity in a Post-Merger Context
The PMI literature suggests organizational identity as one of the main factors that affect merger outcomes (Chreim, 2007; Clark et al., 2010; Langley et al., 2012; Vieru & Rivard, 2014b) . Organizational identity constitutes a mental representation of how organizational members define themselves as a social group in terms of practices, norms, and values and how they see themselves as different from members of other organizations. It reflects the shared understanding of an organization's norms, values and practices (Corley & Gioia, 2004) . Through continuous interaction, organizational members reconstruct their organizational identity through interpretive schemes in order to provide meaning to their experiences as part of their membership of a specific organization (Dutton, Dukerich, & Harquail, 1994) . The more an individual conceives of the self in terms of the membership of an organization, the more the individual's attitudes and behavior are governed by this organizational membership (Langley et al., 2012) . Complex organizational changes such as mergers trigger a process of change of the organizational identity (Corley & Gioia, 2004; Vieru & Rivard, 2014b) . This offers one explanation for why mergers tend to create significant resistance among employees (Empson, 2004) .
A Practice-Based Framework of Knowledge Sharing in Post-Merger IS Integration Settings
Overview
Our theoretical framework (1) explains how the PMI approach adopted to realize a merger influences the conditions under which organizations engage in IS integration in view of supporting the new organization's practices and (2) conjectures about effective knowledge sharing processes and boundary objects, the role that boundary spanners are expected to play if they are to be effective and the potential discursive strategies used by boundary spanners.
The framework, detailed in Table 1 , is based on two scope conditions. First, the fields of practice under consideration are organizations that merge under a given PMI approach. Depending on the approach, the PMI phase creates a context in which actors from pre-merger fields of practice need to overcome their idiosyncrasies in terms of knowledge embedded in practices if they want to share knowledge in view of IS integration.
Second, we adopt Doty and Glick's (1994) definition of typologies, wherein ideal-types "are intended to provide an abstract model [...] to represent organizational forms that might exist rather than existing organizations. Thus, empirical examples of ideal type organizations are expected to be very rare or non-existent […] actual organizations may be more or less similar to an ideal type, but they should not be assigned to one of the ideal types in the typology" (Doty & Glick, 1994, p. 233) . This implies that readers should not expect that the examples of actual mergers used to illustrate the framework would possess all the characteristics associated with a given ideal-type.
The framework operates as follows. A given PMI approach entails certain levels of organizational and IS integration. Organizational integration is defined in a PMI context as the combination of some or all of the previously separate "structures, business processes, systems, people, and cultures of the two firms into a unified whole" (Tanriverdi & Uysal, 2011, p. 704 ). We suggest that the level of planned integration influences the level of knowledge complexity at the boundary between fields of practice, thus creating demands on the types of knowledge sharing processes-performed with boundary objects-that the agents involved in an IS integration will require for appropriate knowledge sharing. We also posit that the level of knowledge complexity at the boundary www.ccsenet.org/ijbm
International Journal of Business and Management Vol. 10, No. 11; and the pre-merger organizational identities will influence the role of effective boundary spanners and their potential engagement in cross-boundary symbolic discourse strategies.
The framework can be summarized in the following propositions:
Proposition 1: Under a PMI preservation approach, organizational identity, organizational practices, and the ISs of the merging parties will be preserved. Effective boundary spanners will use boundary objects to transfer knowledge across syntactic boundaries. They will engage in discourses of legitimation of the preservation of boundaries. Proposition 2: When a symbiotic PMI approach is adopted, the ISs and practices will have to be integrated as to leverage the best of all merging entities. Effective boundary spanners will use boundary objects to transfer and translate knowledge across semantic boundaries. They will engage in organizational identity negotiation by claiming authoritative knowledge.
Proposition 3: Under a transformation PMI approach, all ISs and practices will be replaced by new ones and a new organizational identity will be created. Due to a high level of knowledge complexity at the boundary, effective boundary spanners will use boundary objects to transfer, translate, and transform knowledge across pragmatic boundaries. They will also make claims of authoritative knowledge in an effort to build a common organizational identity.
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International Journal of Business and Management Vol. 10, No. 11; Proposition 4: An absorption PMI approach entails the absorbing party will have to impose its ISs and practices. Due to a high level of knowledge complexity at the boundary, effective boundary spanners from the absorbing entity will use boundary objects to transfer, translate, and transform knowledge across pragmatic boundaries. They will also engage in discourses of legitimation of the new boundary arrangements.
To illustrate the tenets of our framework, and assess its soundness we use existing case studies from the academic literature that present rich post-merger IS integration data (Rivard, 2014) .
Preservation Approach, a Syntactic Boundary
Under a preservation approach, organizational identities, business processes, and practices of the merging parties are to be preserved. Although the level of inter-organizational integration is low, common ISs are needed to integrate some of the data from the merging entities. These systems are likely to play the role of "bridges" between existing ISs, so as to provide a common lexicon to process and transfer information.
For example, when Danisco, a Danish company with a growth-by-acquisition strategy, merged with Genencor, a US-based biotechnology company, management decided to preserve the Genencor's ISs that were supporting research activities and supply chain management (Yetton et al., 2013) . During negotiations Danisco discovered that, from a business point of view it made more sense to keep the existing Genencor's systems than trying to replace or re-configure them to align their embedded processes to Danisco's standards. In such a situation, the dependence between the parties involved in the IS integration is very low, because the pre-merger structures will be preserved. Important differences may exist in the meaning of terms employed within each merging organization. For instance, merging firms might follow different accounting standards or apply different levels of freedom for depreciation or valuation. Yet, because independence between the parties will be preserved, differences in practices are of no consequences (Carlile, 2004) . Thus, as shown in the case of Danisco-Genencor merger, transition planning still require a good understanding of IT resources existing in each side of the boundaries between the merging entities (Yetton et al., 2013) .
In this context, agents involved in IS integration are faced with a syntactic boundary, across which the effective knowledge sharing process is one of knowledge transfer to create a common lexicon. In the case of Danisco, this was necessary during due diligence to be able to extend its IT capabilities to integrate the preserved Genencor's data applications. Here, the effective boundary objects used by agents are likely to be syntactical tools, including repositories (e.g., shared databases), which provide an integrated viewpoint for developing norms for practices. Danisco developed a scalable SAP-based IT platform capable to be extended with the unique Genencor IT resources that needed to be preserved during the PMI process in "a co-existence IT integration process" (Yetton et al., 2013, p. 31) . Under such circumstances, to be effective, the boundary spanners will have to build efficient communication channels to transfer knowledge by creating an enticing context for collaboration (e.g., financial rewards, promotion) between the agents on each side of the boundary. This will be necessary in order to alleviate the challenges that might arise during the creation of the new common lexicon. The Danisco IT team actively participated in the negotiation phase. The Danisco CIO was a manager with proven track record of great respect among employees at Danisco. His boundary discourse of legitimation of the preservation of boundaries at the outset of the PMI phase "avoided tense discussions about the future of IT" (Yetton et al., 2013, p. 28) . We conjecture that this type of discourse represents "legitimation by reference to authority" (Vaara, Tienari, & Laurila, 2006, p. 799) . Danisco CIO had the vested institutional authority and the necessary accumulated symbolic capital to deliver a successful symbolic boundary discourse.
Symbiotic Approach, a Semantic Boundary
A symbiotic PMI approach involves a slow process of a gradual blending of best practices from the merging organizations that become interdependent. Thus, the process of integration entails the combination of the "best" identified practices and ISs from each merging entity, if necessary, the implementation of new common ISs that will support new business processes. Take the example of the merger of Sallie Mae and USA Group, both student-loans US companies (Brown et al., 2003) . In order to leverage the "best of both" companies, Sallie Mae, who acquired USA Group, decided to combine the software and hardware as well as IT expertise from both merging entities. The new management decided to consolidate the two data centers by relocating Sallie Mae's data center in the USA Group data center. It also appointed an IT team from each merging company to conduct comparative analyses of similar systems to determine which should be retained and which should be decommissioned. Decisions were based on negotiations and trade-offs and in the end Sallie Mae's loan servicing application and USA Group's back-office systems (PeopleSoft modules) were kept for use by the new organization.
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International Journal of Business and Management Vol. 10, No. 11; Although the degree of difference of knowledge between the merging parties influences the complexity of knowledge at the boundary, this influence is likely to be limited to the time required for the common IS to be configured and put into production. The greater the difference in the amount and in the degree of knowledge within each field of practice, the longer it will take to configure and successfully implement a common IS. Here, the dependence between the merging practices is high, as the configuration of ISs to support the processes of the merged organization is likely to require collaboration in terms of explaining one organization's business processes, understanding those of the other organization, and ultimately coming up with a single process.
Novelty of the knowledge-sharing context is not very high because, as per the approach, practices are gradually modified. Here, the boundary is semantic with some differences being known at the outset and others emerging during PMI. Agents are likely to use boundary objects that support first, the process of knowledge transfer and then second, the process of translation of the differences and learning about dependencies at the boundary. Such boundary objects comprise repositories (for transfer) and standardized methods (for translation) that may include standardized information infrastructure-based technologies, such as Lotus Notes (Hanseth & Braa, 2001) , or PowerPoint slides and three-year net present value (NPV) analyses like in the case of Sallie Mae-USA Group merger (Brown et al., 2003) to assess their knowledge differences and dependencies and identify common meanings. The latter type of boundary object is efficient for semantic boundaries because it can be "local and universal in the same time" (Hanseth & Braa, 2001, p. 289) . For instance, Lotus Notes provides a standard platform that offers a structured space where organizational members can specify their understanding of differences and dependencies between the fields of practice.
The greater the complexity of knowledge at the boundary, the harder it is for the boundary spanners to identify common ground for knowledge sharing. Notwithstanding, the symbiotic approach is an evolutionary path toward PMI by trying to avoid the conflicting tensions between the merging parties and by ensuring simultaneous boundary preservation and boundary permeability. Here, although the initial goal is to develop a convergent organizational identity, in order to be effective, boundary spanners might try providing accommodations for the members of the merging entities by using their symbolic capital. For example, in their study of hospital mergers, Langley et al. (2012) found that the boundary spanners and the employees negotiated different aspects of sameness and differences between the old and the new identities. By offering trade-offs (maintaining several aspects of the pre-merger identity) "the management paradoxically offered resources that might enable group members to more easily adapt their identity constructions to their new situation" (Langley et al., 2012, p. 163) .
Successful knowledge sharing was considered key for a smooth integration of the systems in the case of Sallie Mae-USA Group merger. On the one hand, due to the data center relocation, some of the Sallie Mae employees were contemplating the decision to take the offered severance packages and look for another job. On the other hand, the retention of Sallie Mae's old loan servicing application was considered "a bitter pill" to swallow by the USA Group employees (Brown et al., 2003, p. 19) . To mitigate this and ensure the creation of an environment for effective knowledge sharing, upper management nominated several IT managers from both firms to supervise the integration. These boundary spanners considered their "established working relationships" as being "secret weapons" during the IS integration (Brown et al., 2003, p. 22) . This suggests that by using their accumulated symbolic capital they were able to claim authoritative knowledge to "rally the troops" (p. 22) and avoid, what one of the IT manager metaphorically states, the situation when "a jockey that pulls too hard on the reins will never have a winning horse" (p. 21).
Absorption and Transformation, Pragmatic Boundaries
When PMI involves dramatic changes in the practices of one merging organization (the absorbed party in the absorption approach) or all merging entities (in the transformation approach), the combined organization will reflect a unique set of practices, be they those of the absorbing organization or totally new common practices. In the Absorption approach, the 'absorbing' party will retain, as much as possible, their existing practices and ISs. The merger could also represent an opportunity for the 'absorbing' party to implement new ISs that would enable the post-merger extended business processes. In the Transformation approach, the integration process entails the replacement of most of the existing practices and ISs.
For example, in 2000, after acquiring the France-based Rhodia, Danisco, a Danish company, decided to implement its own IT-enabled standardized business processes in the Rhodia business units by expanding Danisco's "ready-to-acquire" IT platform (Yetton et al., 2013 ). Danisco's absorption approach enabled the new company to operate with the same set of Danisco's "standardized business processes supporting more products, production facilities, employees and geographical locations" (p. 26).
In another case, Suncorp, which emerged from the merger of two Australian financial institutions in 2007,
International Journal of Business and Management Vol. 10, No. 11; Suncorp and Promina, aimed at uniting two "disparate IT organizations with a new common vision: to become a world class IT function" (Seddon et al., 2010 (Seddon et al., , p. 1079 . Their intent was likely a transformation PMI approach. It has been suggested that this approach is not efficient because the available PMI time is often insufficient and the identification of the necessary ISs could create resistance and political struggle (Wijnhoven et al., 2006; Vaara & Monin, 2010) . Suncorp and Promina had multiple IT applications, each with its own practices and knowledge bases. Facing dramatic changes in practices and organizational identity, and not understanding the dependencies between the new practices and the business processes, the management hired Jeff Smith as the new Suncorp CIO. Smith had accumulated symbolic capital by successfully engaging in major IS integrations over the years. Smith adopted in a two-step approach. First, he kept duplicate legacy systems at each merging entity. Second he focused on promoting in-house IS innovation by introducing Agile development. This led the new organization into a successful three-year transition from a nearly preservation approach at the outset to a transformation approach represented by new, cross-boundary innovative systems that replaced the legacy applications. While some members of Suncorp and Promina upper management favoured a quick, total consolidation (transformation) of the ISs, the CIO's focus was first on people and processes and only later on the systems. His vision was based on the underlying Agile philosophy that he considered to be "the most effective way to develop new IT-based systems" and to provide "a future vision that could enthuse staff from both IT organizations" (Seddon et al., 2010 (Seddon et al., , p. 1080 .
In both cases (absorption and transformation) the knowledge boundary was pragmatic. Novelty of the knowledge-sharing context and the level of differences and dependencies among practices were high for all parties. At the outset of the PMI, Rhodia's practices and their knowledge bases were completely different than Danisco's. It is likely that, in order to successfully absorb Rhodia's ISs, the members from both organizations were heavily dependent on each other in order to effectively integrate the ISs and the rest of the IT resources. In the case of Suncorp and Promina, the two companies were so different in organizational knowledge bases (high level of differences), that it can be surmised that implementing new practices and new ISs triggered a daunting endeavour for the members of the merging entities and involved a high level of dependency among all involved actors.
Because of the high level of knowledge complexity at the boundary, knowledge sharing required a process of transfer, followed by translation and then transformation of the knowledge that people on each side of the boundary have accumulated and considered being 'at stake'. An efficient knowledge sharing process at a pragmatic boundary sometimes requires multiple iterations (Carlile, 2004) . Agents might need to go back and forth between translation and transformation processes in an iterative way that enables them "to get better at identifying what differences and dependencies are of consequence at the boundary; they improve at collectively developing a more adequate common lexicon, meaning, and interests" (Carlile, 2004, p. 563 ).
Both transformation and absorption create a pragmatic knowledge boundary. Hence, the agents involved in cross-boundary knowledge sharing engage in a process of knowledge transformation. However, we suggest that knowledge sharing is difficult under both approaches.
In the absorption approach, the 'absorbing' party will have to share their knowledge with their counterparts, while the 'absorbed' party will be obliged to transform their practices to resemble that of the former. These changes will have a serious impact on the 'absorbed' members' organizational identity. However, 'absorbed' members' evaluation of how the new identity would affect their pre-merger practices may lead to the acceptance of-or resistance to-the changes imposed by the merger. For example, individuals that belong to an organization that provides them with self-enhancement following absorption will more likely to promote the new identity (Dutton et al., 1994) . Others will resist the changes and will seek ways to retain or recapture some form of organizational identity distinctiveness (Chreim, 2007) .
In an absorption approach, the 'absorbing party' is likely to want to preserve its existing practices and implement new ISs that will enable them. During IS integration efforts, effective boundary spanners from the absorbing party are expected to try to legitimize their knowledge base and organizational identity in the eyes of the 'others' in order to ensure efficient knowledge sharing. For example, we can conjecture that, as in the other Danisco merger (with Genencor), the Danisco CIO efficiently played his boundary spanner role (albeit now as an 'absorber' and not as a 'preserver') by using his accumulated symbolic capital. His boundary discourse of legitimation of dissolving the boundaries and absorbing Rhodia's ISs in front of Rhodia's management was based on statements such as Danisco was "a global company with standardized processes" and that "this strategy was not negotiable" (Yetton et al., 2013, p. 26) . This type of discourse represents again a "legitimation by reference to authority" (Vaara et al., 2006, p. 799 ).
In the transformation approach, the organizational members from the merging entities will be asked to change their former practices and accept a new identity and other organizational attributes. In this situation, one can assume that a temporary identity, called transitional identity-an interim mindset held by members about what their organizational identity was becoming-that would maintain some aspects of the pre-merger identity, while simultaneously facilitating progress toward a completely new identity, constitutes a practical means for advancing the transformation process (Clark et al., 2010) . Agents from merging entities must revise their existing organizational identities by building new, and more importantly, shared ways of making sense of who they are in a common new organizational context. Under these circumstances, we expect that effective boundary spanners, on either side of the boundary, will try to influence agents' mental frameworks in an effort to build a common identity by communicating a reliable image (transitional identity) to them that involves playing down their differences and emphasizing their emerging identity as members of a new organization. This will create an efficient environment for knowledge sharing. Thus, manifestations of symbolic capital will be seen in boundary spanners' activities. The idea of engaging in a movement toward a shared identity by means of a transitional identity is to create a mechanism for conveying the image of a new identity in non-threatening terms that will influence "the construction of a way of understanding that both sides could accept" (Clark et al., 2010, p. 427) In the case of Suncorp, we infer that the new CIO, acting as a boundary spanner, decided to implement a transitional identity represented by the Agile approach of seeing IS development practices. For him, Agile "gave everyone a new vision. It said 'let's go here'. It was not tied to where you were. You were not talking about one group taking over another" (Seddon et al., 2010 (Seddon et al., , p. 1080 . We conjecture that the CIO used his symbolic capital and claimed authoritative knowledge when he personally met his IT managers to convince them that collaboration needs to be based on Agile's knowledge sharing pillars: "listening skills" and leveraging "other people's knowledge" (p. 1081). This vision energized the IT staff at both organizations, fostered innovation and paved the way to a complete and seamless IS integration three years later.
While repositories and standard methods are considered effective boundary objects for knowledge transfer and translation respectively, models are deemed to be effective boundary objects for a pragmatic boundary as they enable "a process where individuals can jointly transform their knowledge" (Carlile, 2002, p. 452 ) and provide an infrastructure on which new forms of knowledge are produced and shared. In an IS integration context, these may include prototyping and modeling technologies (Leonard-Barton, 1995) that represent technologies that are able to integrate new forms of knowledge that are jointly created at the boundary. To cultivate innovation at Suncorp, the CIO promoted and convinced the IT staff to use open-source software technologies to develop new systems (Open Net Environment for the new identity management and Drools to design the new underwriting services application).
Conclusions and Avenues for Future Research
The IS literature on PMI suggests that IS integration is difficult, mainly because of the incompatibility of the merging parties' ISs (Vieru & Rivard, 2014b) and differences in practices and members' organizational identities (Langley et al., 2012 ). Yet, although research stresses the importance of the role played by ISs in supporting the combined organizations, no studies have examined the challenges for integrating ISs during PMI.
In this study we focused on the issue of knowledge sharing during post-merger IS integration, and we developed a framework based on a practice perspective of knowledge and on the notion of organizational identity. We posited that different ideal-types of PMI approaches may influence the nature of the knowledge boundary and the pre-merger organizational identity; thus creating demands on the types of knowledge sharing processes and boundary objects that the agents involved in an IS integration initiatives will require for appropriate knowledge sharing as well as on the role played by boundary spanners. We also suggested that agents, as boundary spanners, will try to use their accumulated symbolic capital in order to make claims about who holds relevant knowledge and legitimize the new boundary arrangements.
Prior work stresses the importance of efficiently collaborating and sharing knowledge during PMI (Empson, 2001; Vieru & Rivard, 2014b) . However, there is little theoretical development on the challenges agents encounter when they need to share knowledge across the boundaries between the merging entities. Therefore, our work makes several contributions. First, it contributes to the literature on PMI by proposing a framework that explains how a given PMI approach influences the conditions surrounding the IS integration and conjectures about effective knowledge sharing processes, boundary objects and the role that boundary spanners are expected to play if they are to be effective.
Second, our framework contributes to the growing body of literature on "knowledge-in-practice" sharing (Orlikowski, 2002; McIver et al., 2013; Jarrahi & Sawyer, 2015) . Our work suggests that knowledge sharing www.ccsenet.org/ijbm
International Journal of Business and Management Vol. 10, No. 11; during post-merger IS integration is challenging; investigating the differences and dependencies in these collaborative efforts constitutes an important first step towards a comprehensive understanding of knowledge sharing during PMI. We propose our framework as a foundation for developing empirical analyses of cross-boundary knowledge sharing. Third, it has been suggested that post-merger organizational change possibly entails the most potential for disruption because it brings a change in identity (Corley & Gioia, 2004; Vieru & Rivard, 2014b) . A change in organizational identity impacts the practice-based identity of organizational members (Langley et al., 2012) . Our framework suggests that-with the exception of the preservation approachboundary spanners, as change agents, will engage in symbolic discourses to provide legitimacy of change (boundary arrangements) and to foster a common identity-building process by discursively reconstructing actors' mind frames. Thus, our theorization work can be seen as a further encouragement to analyze emerging legitimation symbolic discourses (Vaara & Monin, 2010) in different organizational change contexts.
For practitioners, our framework sheds light on employees' potential negative responses to IS integration efforts and the dangers of such resistance. Thus, cross-boundary knowledge sharing in a post-merger context involves the negotiation of multiple domains of knowledge by the members of a field of practice who usually have a limited understanding of domains besides their own-shared domain of knowledge. While there are certainly other topics that enlighten our understanding of IS integration in specific organizational contexts, we argue that differences in understandings of others' practices, organizational norms and symbols may have a significant impact on the process of IS integration during PMI.
Our work opens avenues for future research. First, although we illustrated our framework with rich cases culled from the PMI literature, it would be important to conduct in-depth case studies of mergers along each of the four PMI approaches to determine the extent of the framework's explanatory power and add to it. Second, it has been found that organizational members tend to reuse knowledge (Carlile, 2004) , such that post-merger knowledge sharing can be, in part, attributed to path dependence. Future research on post-merger knowledge sharing needs to explicitly consider the path dependent nature of post-merger behaviours during empirical analyses.
